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"DRY" OR "ARID" FARMING IN UTAH.
I By Lewis A. Merrill, Professor of Agronomy, Agricultural College, and Editor of Dsseret Farmer.

The Almighty did not give tho Utah
IH former easy problems! Whlla their noil

B possesses extraordinary fertility, com-xno- nI experience taught tho early pio-

neers that artificial means had to be
J taken to apply water before the soils

III', would produce crops In rich abundance.
And so Irrigation was Inaugurated for
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Barley Grows Without Irrigation in Utah.

tho first time on the Western continent
by civilized people. Millions of dollars
have been expended In constructing
reservoirs and canals and the parched

,i barren deserts have been converted In-

to profitable and beautiful Molds of ag-E- a

rlcultural wealth.
During the past several years the

fr, Utah experiment station has been

of Arid Farm. Pro ducts at Recent State Fairs.

working on the irrigation problem. As
a result of their experiments, tho work- -

crs at the station believe that with the
S present water supply the total area un

der irrigation and tho entire crop out-
put could be doubled, perhaps trebled.
While- - the Utah people were pioneers in

H Irrigation matters, they still have much
to learn regarding the profitable use of

, j water, and there is a great waste of
water all over the Spate, The idea has
j, i . ..; i th '. a n in. r .! in the
amount of water applied would result
in an increased crop. This has been

HI shown to be a fallacy nd lhat water
applied beyond a certain amount did
not result in Increased yields, but did
result in actual deterioration of the
quality1 of tho crop. The soils, tor. are

I injured, by the application of too much
if water. The soluble salts are dissolved
i fn.i .'" .low i. !n i!, oil to th- - fur- -

face water and later up to the
surface and deposited as "alkali " The

jfl Government reclamation service has in
' view th construction of reservoirs and

tho building ol canals by mean of
Y'i which thoueandq of acres more will be

j) brought under irrigation. There Is.
then, with tho work of the experiment
station and of the national Government

f fj a gotsifeUUy Increasing our irrigable
i lands T;y thousands of acres but even

then there will still be thousands of
:! acres of fertile lands and It is with tho

Hi possibility of growing crops of these
M lands lhat this article deals.

Area of Arid Lands.
eft Utah embraces an area of 82,190

II square milts, of which there aro Wi
B square miles under Irrigation It Is
M probable that with the extension of the
It K canals the storage of water In reser-Ik- J

!j vclrs and the more economical uee of
k water, that this area can be doubled,

y, perhaps trebled. Even with the most
optimistic views regarding the In- -

' ci cased area which can be brought un- -
l der Irrigation there will still be 60.000
9 to 70,000 square miles, of which prob- -

ably one-hal- f Is mountain land, which
can be used wisely for grazing. There
remaJns, then, rver L'0,000,000 acres of
desert land, soils which are among tho

) most fertil In the world and It Is these
t'.; ' desert lands which constitute the great
fint;' undeveloped resources of this State
Bill There are .c number of people In this
Jill! State who believe that these deserts
Is can be brought Into successful eultlva- -

tlon can be made to producer profitable
litf crops. The method by which this Is

done s not a mystery, but simply the
application of simple, scientific truths

I

to the cultivation of the soil, the selec-
tion of seed and method of planting

Tho First Experiments.
Dr. John A. Wldtsoe Is one of those

enthusiastic, Impracticable, trouble-
some men who won't lei 'well enough"
alone. He Is one of those dreamers who
insist on stirring things up and over-
turning the order of "good old things. 'S

Successfully

Dr. Wldtsoe knows something about
L'tah soils and Utah climate. lror years
he has made a study of these very
things, and has Insisted that Provi-
dence had a purpose in creating these
desert lands. On assuming the direc-
torship of the experiment station five
years ago, Dr Wldtsoe BUggested to the
writer that these deperts offered one of
the most fruitful fields of ins estig.ation.
Tho entire summer (1'jOIi was spent by
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brought

Dr. Wldtsoe and the writer investigat-
ing tho conditions under which arid
farming In Cache and neighboring
counties was successful. Likewise the
Boll and climate conditions of tha w hole
State were st.tdled, and the results of
the Investigation Indicated that arid
farming might be successful over, a
great portion of the State. The results
of these Investigations were published
as bulletin No. 76 of the Utah experi-
ment station, and attracted considera-
te tlcntlon. Some of the most

results of these Investigations
may be brle-ll- summarized In this pa-
per.

Nature of the Deserts.
Chemical and ph .! il analysis of the

soil from these desert lands agree In
showing that the elements of plant food
are present In great abundance and
that the texture and tilth of tho soil is
such as to warrant the belief that
these soils possess wonderful agricul-
tural possibilities. Where the ran fall
Is mueh of the desirable
plant food is dissolved and washed
away leached out of the soil We do
not have this condition with our des-
ert lands and experience has shown
lhat when the art of irrigation is ap-- I

Hi d to these lands they produce crops
In great abundar.ee. Too, the luxuri-
ant growth of the native plants, sage-
brush, greaaewood, rabbit brush and
sunflowers attest the wonderful natu-
ral fertility of th? soils. The writer
has traveled through Fome of Utah's
great valleys many times, and often
with difficulty found his way through
rabbit brush and sabebrush much
higher than an average man, and the
I ell' f has grown upon him that th
conditions essential for such splendid
growth of native plants, were also fa-
vorable bo the produi tlon of profitable,
cultivated crops Does any reason. ible
mind suppose that a crop of wheat
growing for a few months requires any
more water than a thrifty crop of sage-
brush or rabbit-brus- h growing the en-

tire year? There Is no question re-

garding the great fertility of the des-eri- s.

and In considering locations for
arid farms, securing a depth of soil
sufficient to store the precipitation of
one or two years Is more Important
than the character of the SOU

Studying- Rainfall.
The rainfall of I tab was also care-

fully studied audi It was found1 that It
averages about 12 Inches. It varies from
5 to 20 inches, but most of the twentj

million acres of desert lnnd previously
referred to recelvea an annual precipi-
tation of at least 12 Inches.

Amount of Water Needed.

It has been demonstrated by a num-
ber of different Investigators that to
produce one pound of dry plant sub-
stance without Irrigation renulreo about
750 pounds of water, and that to pro- -

dure one bush', of wheat, approximate-
ly 50 tons of water arc required!. If ten
bushels) of wheat are grown per acre,
according to these estimates, five hun-
dred tons of water will be required. It
Is very' difficult to realize that ten bush-
els of wheat requires in Its production
a million pounds of water, yet scien-
tists assure us that this Is really the
case. It Is a mystery no longer, how-
ever, when) we make some calculations

and discover that our amiual precipitation
of 12 inches means blfil tons or over

two and a half million pounds of water,
or more than two and a half times as
much as Is necessary for ten bushels
of wheat If all of this water could be
retained in the soil, we would have suf-
ficient to produce twenty-seve- n bushels
of wheat every year Of course, much
water Is lost by evaporation when the
crops ore not growing, but where the

field Is allowed to lie fallow for one
season, and proper methods aro adopted)
for the conservation of the moisture, it
Is reasonable to supfose that at least
one-ha- lf of the precipitation can be re-

tained for the; use of the er.op.
If only ten of wheat are se-

cured, It La btill a very prolltablo crop,

i

If flfteon bushels "are secured, very
handsome profits on the Investment are
realized. In California and other re-

gions of scanty rainfall excellent yields
are Secured with an average rainfall of
8 Inches. By proper methods I'tnh.
with her average of 12 Inches, should
be made a vast, waving field of golden

If this Is clone, however, better
and more careful cultural method) will
have to be followed and! a more ra-
tional selection of varieties employed.

Tho Method.
Select deeD sol). The ipiestlon as to

the kind of soil Is not so important as
tho depth of the soil. After clearing
tho land from sagebrush) plow the
ground very deep, ten Inches at least,
and deeper If possible. If the land Is
to be cropped the tvune fall the-- plowed
ground should be double disked; and
then harrowed', this not ony to prepare
a good seed bed, but also to make a
mulch or blanket through which the
water can not evaporate. In selecting
the seed, use some variety that has
bec-- grown on arid land, without Irri-
gation, as loig as possible. Any of the
follow ing varieties of wheat may be se-

lected: Turkey, Lofthouse, Kofoid,
Forty Fold), or Goldem Coin, Odessa,
Blue-- Stem, or many other varieties,
which have been adapted to dry land
farming. The seed) should be treated
before seeding, so that you may not
renp smut next year. Soak the seed,
which Is held In a burlap sack for ten
minutes In a solution containing one
pound of formalin in fiftv- - gallons of
water. After the seed Is dry It is read)
for use. Success is not likely to be
achieved even now If the seed Is broad-
casted instead of drilled. Ure a rmatl
amount of seed, not more than three
pecks to the ai tp and drill In as unl
forinly as possible The shoe or wheel
on the drill presses the soil around the
delicate seed and) at the same time
leaves the ground loose and finely pul-
verized, a condition unfav orable to the
evaporation of moisture. IT a crust
forms the next spring before the grain
Is three or four inches high. It is well
to go over It with an iron harrow, slant-
ing the teeth slightly backward There
Is nothing left to do but to reap the
harvest, and If all Ihc-s- details have
been looked after carefully, you may
feel confident of a good harvest.

Best results will be obtained if the
land be fallowed every other year, and
summer culture be practiced The
stubble should be- plowed Just as fnnn
as tho crop is removed In tho fall This
is a matter of great Importance. Many-farmer- s

who are already practicing
"dry farming," fall to plow In the fall,
but leave It until the next spring, when
tho soil contnln-- i more moisture. If you
wish to use the precipitation which falls
during the winter and spring, prepare
the ground by deep plowing to retain
this moisture. After plowing, leave the
ground rough, unharrowed. during the
winter. In the early spring the surface
soil should! be double disked and this
should be done as early In the spring
as the soil may be sufficiently dried, eo
that it will not stick to the dirk This
disking should be followed with a
smoothing harrow, this early spring
culture having for Its purpose the loos-
ening and drying of the surface, so as
to prevent the evaporation of the mois-
ture below. After each rainfall of any
magnitude, the soil should be harrowed,
as soon as the surface poll will not
stick to tho harrow. The disking and
harrowing should be kept up during the
summer In order to keep the weeds
down and also to keep the loose soil
mulched or blanketed through which
the water cannot evaporate. The weeds
must be kept down at all costs. A good
crop of sunllovvers uses as much water
as wheat, ami the beneficial effects to
be expected from summer fallowing are
entirely lost
History of Aiid Farming in Utah.
There are men here and there

throughout the State who have followed
arid farming with Indifferent success
for many years. Haphazard methods
have been In vogue and the Industry-ha- s

been confined to a very few coun-
ties In the northern part of the State
Dry farming has been practiced in Boar
River City since 1SCU. and li 'a he,
T oi and Davis count h beautl fill
arid farms have been in existence for
at least thirty years There has been
an unwarranted prejudice against arid
farming In the central and southern
sections of the State, even In those dis-

tricts where the soil conditions and
rainfall are much more favorable for
arid farming than tho districts referred
to as having been successful This
prejudice led Dr. Wldtsoe to recommend
two years ago to Gov. Wells that the
State establish four or five small exp- --

rimcntal farms In different parts of tho
State, on which the feasibility of grow-
ing crops without irrigation could be
tested, when correct cultural methods
could be developed and wfiere special

"drought resistant crops from other
parts of the could be introduced.

Establishment of the Farms.
The last Legislature established five

or more farms, with, the purpose
In on the recommendation of
Gov. Wells, ai.u iaK-- 1 W, ''.". for

the work. The Legislature gnvs the
bill unanimous support, and It met the
approval of all classes of citizens. The
direction of tho farms was placed) un-
der the Utah Experiment station off-
icers, who have carried on th work to
the best of their ability.

Eocation of tho Farms.

j A committeo on location was appolnt- -

u'jra nnA

Brome Grass Without

ed by the trustees of the Agricultural
colli o, consisting of Trustee George C.
Whit more. Director John A. Wldtsoe
and the writer. This committee exam-
ined a great many districts, thought to
be suitable for arid' farming, and the
board of trustees, acting upon the report
of tho committee, located six farms, as
follows.

1. Iron county, four miles west of
Parowan.

si
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2. Juab county, six miles south of
N'eph

3. Sevier county. In Grass Valley,
nlxut eighteen miles southeast of Rich-
field, near Burrville

4. San Juan six miles south
of near Verdure.

5. Tooele county, fourteen miles
south of Grantsvillo and ten miles west
of Tooele.

C. Washington county, at Enterprise,
eighteen miles southeast of Modena.

it

.
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Assistance of tho Counties.
The lan2 on which the farnis were lo-

cated was generously given to the State
by tho respective counties. In addition
to this, each county cleared the ground
from sagebrush and other native
growth and it with rabbit-tUh- t

fence. Excellent cedar posts were used
and sot only eight feet apart. Tho
fences are mod-I- s of neatness. Each
farm consists of but forty acres, but
these forty acres are divided into a
hundred or more plots, each of which
Is numbered, and an accurate record of
each plot is kept in the home ofTlce.

Work Already Accomplished-Th- o

first crops wera planted,

-- ssssBg-i

Montlcello,

the fall of 1903. a little more thon one
year ago. The season proved to be
about normal In the north and a little
below the average lib the south. There
was little or no rainfall during the fall
to start the crops, and down at Paro-
wan, Enterprise- and Montlcello the
scarcity Of snow last winter resulted In

XtenslVe winter killing However,
there were unusual spring raJns on
most of the farms which probably 'off -

f

Arid Pro at Recent

Arid

sets the unfavorable conditions, making
the season about average. No arid
farmer expects best results during the
first season, realizing as he doe?, that
plowing and cultivating the soil in-
creases Its power to absorb and retain
moisture. We were therefore surprised
at the- - excellent lelds s cured. Wheat,
oats, barley, rye. speltz and corn all
yielded well, and convinced those who

the farms that the successful
production of these crops, In Utah, does
not depend upon the application of wa-
ter. Wheat in some Instances yielded'
over 2S hushc-l- per acre, rye 15 bush-
els, barley and oats. M bushels; and
corn, 25 bushels. Lucerne planted In the
.spring of IH04 tnado an excellent stanr,
ni. tho.-.- in charge of the experiments
are hopeful that lucerne and lucerne
seed growing may bo even more profit-
able than wheat. Potatoes, sugar beets,
millet, dward essex. rape and some oth-
er crops whch were planted with the
expectation of failure survived the sea-
son. In San Juan where the
work was least Successful, owing to the
prolonged drouth, sugar beets were
grown weighing over two and a half
pounds each, and this entirely with the
spring rains.

An Interesting observation made dur-
ing this first year's work was that thecrops grown without Irrigation are
much better In quality than thosegrown with Irrigation. For Instance,
the vglue and quality of the wheat de-
pends directly upon the amount of pro-
tein present Wheat grown without wa-
ter has boon found to contain as high
as 27 per cent of protein, as compared
with 14 per cent In the irrigated wheat.
The starch in potatoes, sugar In sugar
beets, fat and nil In
corn an? all Infiuenced by the waterapplied and when grown without theapplication of water are much superior
In quality. So marked Is this Influence
that It has given rise to the hope thatour arid may eventually be
great seed centers.

Prospects for the Future.
Many of tho plats on the variousfarms were left fallow during the past

season" and these have bon absorbing
and retaining moisture through theear, and so with an average

next year, they should give n ui h
better yields than those already Be ured
The "Idle dreams of the book farm, '

have already been realized, but there Is
still much work to be done To developproper cultural methods, acclimatize
new- - varieties unci species, and convert
the timid, doubting faith of the averato

Utah farmer Is th work ofcareful experlm, n ,
v."i of

tlon. There is no doubt that aa t,tvperlmenta WIprogress, niAn v,mgreater power over nature Jrf?uir4
keener insight Into rmtt? ?rmeans of which ho nm'rZftbrof kind toevery grow- - on thit is certain that eom crop, w,?"
mora profitable than others abeets, for instance, will probably 1

.tgraWsessssiaMMsjjBjjssjBs -
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Irrigation,

carbohydrates,

precipi-
tation

bo as profitable as wheat or lueenjfl
It Is certain, as ro on u9careful selections of vvhe-at- , oats, banH
corn, rye and lucerne are mate, tfcfl
these crops may he mace to yield' mul
niflcent returns to the farmer for tJB
time, labor and energy expended Thstl
are almost numheriefj v.irletlesM
drouth resistant grasses and forasH
crops Some of these have besfl
secured. I. room grass for InsUnostt

ducts State Fairs.

county,

I

bushels
fenced

during

visited

county,

deserts

already

gave a yield of more than fourB
per acre from one cutting nr.d stOSy
nearly four feet hlf.ii and this on IsBj
which had not received irrigation
three years.

Who knows but. that by proper mfflB

ods broom grass u;av be- made to
on our mountain ruicre" Wh.i'.

Kaffir corn, the crop that, hs
Kansas during years of drouth?
there are newmd special droutlrM
sistl k varietlel of alfalfia-ivha- tiB

;' ,JM O .1 V

ye.i! ,s In a cur. tr II r'"nJB
without irrigation, succeo! admlfSj
in western America. The.e wnsi
yielded more than 15 bushels PrH
the first year after their lntroduclS
on the experimental state arid 'a"jm;
M iv not th.. :'l.!'r0Bfc.
nble than our softer varieties. "Mm
rious varieties of millets, too. have.."

found to withstand drouth "'W:
iv. 11 in the Dakota. Mav r, t aMllitJ
successfully grown here? The? J"J
ouestlons which we shall expect tOBBBBBB

p Imer tal arid farms to nrswer.

Agriculture as a Science.

Those who are following (l?liclB
n? a profession should fellow it 4JM;
scientific lines and eliminate
nientv, of h in. v 1.1- h has so

.: ..minated It as fai ' M
,,.,..,.,.,;. ;, --.or kmc unx '

S, leiitific methods rationally e!Jm-wil-
give us domin.Mi. ov r in' JThere an- c. n Ul' ..M

have already profit ! l lK 'rjtM.
ments made by the Experiment
ai d who. with a single year 9 cr:paid the-- entire expenses IneM

A nothe landbuying and clenrlnK
the crop. w.Irg and harvesting

should you hesitate? S;
Possibilities of the Deserti m

'" v' MamII v.. a
would "mean t' M "'

native sens of r.ah v.ho )Zjm
claimed the desert.- - of Idaho.

and Canada, had put the same

and effort Into n - lalming the
stat,.v rwcmtv ss

a. res e . . J
of wheat every year Is a K!JM

the f n h
ndent only ui.nV of I upr- i- of the v..,,.-,- men
Tll( Sc n.'t he vaporing oMj

'
'.ad that la.- -

has h. a amplv . "SWb-th-
,.a,t ye-,- fSfV

thf.r. Should not be .V l,hi more prosperous W;
lands which arc now waste


